A field trial was executed at Gemmeiza during 2014/2015 and 2015/2016 winter seasons. The experiment aiming at finding the response of wheat crop and the associated weeds to planting methods vis Raised Bed Broadcasting (RBB), Flat in Rows (FR) and Flat Broadcasting (FB), irrigation techniques (irrigating as 40, 60 and 80% of available soil moisture were depleted) and weeding treatments (Pallas, Atlantis, Brominal w + Topik, Hand weeding and Un-weeded (Control) as well as their interactions. The crop-water relationships e.g. water use and water productivity were considered. The adopted treatments were assessed in split-split plot experimental design with 3 replicates, where planting methods, irrigation techniques and weed control treatments were represented in main, split and split-split plots, respectively. The main findings were as follows:1-Raised Bed Broadcasting (RBB), comparable with FR or FB ones, resulted in reduced fresh weight values of grassy, broad-leaved and total annual weeds, and on the other side, enhanced tillers No. plant -1 , plant height, 1000-grain weight, straw and grain yields. In addition, lower Water consumptive use values were detected with RBB, and averaged 14.71 and 18.22% over the two seasons, respectively, lesser than those with FR and FB. Water Productivity under RBB were increased, and averaged 42.73 and 31.95% over the two seasons, respectively, comparable with FR and FB techniques. 2-Irrigating at 80% ASMD regime exhibited lower values of grassy, broad-leaved and total annual weeds fresh weight, comparing with 40 and 60% ASMD regimes. Higher tillers No. plant -1 values were recorded for 40%ASMD, whereas plant height, 1000-grain weight, straw and grain yields exhibited higher values under 60% ASMD. Cu under 80% ASMD, as two season averages, were10.38 and 5.42%, respectively, lower than those with 40 and 60% ASMD, and higher WP was attained, and averaged 22.46 and 23.60% over the two seasons, respectively, more than those with 40 and 60% ASMD techniques.3-Brominal w+ Topik application, comparable with the other tested weeding treatments, exhibited desired trends for the parameters under study, where fresh weight of grassy, broad-leaved and annual total weeds and Cu were reduced. Additionally, higher values of plant height, 1000-grain weight, grain and straw yields as well as WP were recorded with Brominal w +Topik application. The bilateral interaction of planting method (RBB) and irrigation regime (80% ASMD) resulted in the lowest fresh weight values of grassy and Broad-leaved weeds and total. Furthermore, significant higher values of plant height, 1000-grain weight in the two seasons and grain yield in 1 st season were recorded. The interaction between 80 % ASMD irrigation technique and Brominal w + Topik application resulted in, on two seasons mean basis, lower values of fresh weight for grassy and broad-leaved and total weeds. In addition, except tillers No. plant -1 trait, higher values of plant height, 1000-grain weight, straw and grain yields (19.86 ardab fed -1 ) were obtained. The interaction between RBB and Brominal w + Topik application exhibited lower values of fresh weight for grassy, broad-leaved weeds and total. Furthermore, except tillers No. plant -1 trait, higher values of plant height, 1000-grain weight, straw and grain yields were recorded. In the present investigation, the tertiary interaction of RBB, 80% ASMD and Brominal w + Topik application exhibited desired figures of Cu and WP for wheat crop. Due to the attained results, it could be advisable to plant wheat on raised beds and irrigating as 80% of available soil moisture was depleted besides Brominal w + Topik application in order to annual associated weeds control and to obtain acceptable water use and water productivity figures.
INTRODUCTION
Wheat (Triticum aestivum L.) is the most important cereal crop of the world. In Egypt, local wheat production does not match the consumption, so it is important to use the available natural resources of water and land efficiently in order to mitigate production-consumption gap. Agronomic practices have been successfully adopted and proved to be effective to increase the crop production in many countries. Among different agricultural inputs, crop variety, planting method, water management and weed control are important in improving the quality and productivity of wheat (Bhat et al. 2006) . The proper of the essential practices in improving the crop production. Some common annual weeds growing with cultivated crops use up to three times as much water to produce a pound of dry matter as do the crops (Parker, 2003) . The weeds caused and extra competition of crop plants with biotic factors of environment, the large population of weed plant caused drought effects to the crop plants as much of moisture is taken by weed plants which ultimately caused damage of crop plants, (Ali et al., 2012) . Therefore, controlling weeds in fields is necessary to rise up yield quantity and quality, as well as minimize great losses in crop production resulting from weed-crop competition. In addition, losses caused by weeds exceeded the losses from any category of agricultural pests. Shaban et al. (2009) reported that wheat grain yield losses due to weed interference accounted for 27.5%. Moreover, during harvest and dockage, a reduction on quantity and/or quality could be happened, consequently, leading to the reduction on the economic return. In connection, Marwat et al. (2013) reported that weeds having strong competition with the wheat crop for light, nutrients and moisture adversely affect the wheat production. Under water-stress condition, weeds can reduce crop yields more than 50% through moisture competition alone (Abouziena and Haggag 2016) . Mekky et al. (2010) found that Clodinafop-propargyl (Topik 15%WP) application was effective to control grassy weeds in wheat. The authors added that agronomic practices such as choice of competitive varieties and seedbed planting had a significant impact on weeds. In addition, Gibson (2000) stated that water requirement for the growth of weeds is mainly of interest from the stand-point of competition with the crop plant for the available soil moisture. Dalley et al. (2006) reported that weed density is important in depletion of soil moisture and has significant negative effects on the WUE of crops. Raising weed density decreases soil water and crop yields, however, the competitive ability of different weed species at similar densities may not have the same influence on water use. EL-Metwally et al. (2015) found that application of 100% water requirement recorded the highest values compared to 50 and 75% treatments in term of plant height, number of spike m -2 , spike weight, grains number spike -1 , weight of 1000 grains, yield and yield attributes of wheat. Furthermore, Hobbs et al. (2000) reported that bed planting improved water distribution and efficiency, fertilizer use efficiency, reduced weed infestation, crop lodging and reduced seed rate without sacrificing yield. Choudhury et al. (2007) reported that under furrow bed sowing method water can be conserved almost 25-35% for rice-wheat as compared to the basin with an increase in yield of 6-52%. Ahmad et al. (2010) reported that bed furrow method consumed about 35.6% less water and increased wheat grain yield by 13.4% higher than that in flat border method. Furthermore, Majeed et al. (2015) stated that the three years of pooled data indicated that increasing N application to 120 kg ha −1 in bed planting increased wheat yield up to 5.12 t ha −1 , statistically higher than the yield (4.45 t ha −1 ) in flat planting at the same N rate.
The present investigation aiming at determining the extent to which some agronomic practices vis planting methods, irrigation techniques, weeding regimes and their interactions on associated weeds, wheat crop performance and water productivity in Middle Nile Delta district.
MATERIALS AND METHODS
In order to accomplish the present research objective, a field trial was executed at Gemmeiza (Middle Nile Delta, Lat. 30.47 Long. 31 .00) during the winter seasons of 2014/2015 and 2015/2016 .the soil was classified as (Clayey, Smectitic, Superactive, Mesic, Typic Haploxererts) Bulk density, some of soil hydrodynamic constants, and weather factors of the experimental sites are shown in Table 1 and 2, respectively.
The experiments aiming at finding the response of wheat and the associated weeds to planting methods, irrigation techniques and weeding control treatments as well as their interactions. Crop water use and water productivity as crop-water relationships were considered. The adopted treatments were assessed in a split-split experimental plot design with three replicates, where the main plots were allocated to planting methods and irrigation techniques were represented in the split plots and split-split plots were occupied by the weed control treatments. The adopted treatments were as follows: A-Main plots (Planting methods) P 1 -Flat planting in rows, 20 cm apart, using a planting machine, (FR) P 2 -Flat Broadcasting, (FB) P 3 -Raised beds broadcasting, (RBB) B-Split-plot (Irrigation techniques) where irrigation was applied according to Available Soil Moisture Depletion (ASMD) percentage within the effective root zone (60 cm depth) based on Class A pan records as follows: I1-40% ASMD I2-60% ASMD I3-80% ASMD On determining water consumptive use, soil samples were collected using a regular auger just before and 48 hours after each irrigation and at harvest time in 15 cm increment system from soil surface down to 60 cm of soil profile. Water consumptive use was calculated according to Israelsen and Hansen (1962) Weeds were hand pulled from one square meter randomly twice of each plot at 60 and 90 days after planting, then classified into two groups e.g. Annual grassy and Annual broad-leaved and total annual weeds as well.
Growth, Yield and yield components
At harvest, the following characters were recorded: Number of tillers plant , one ardab equals 150 kg). Data were subjected to the proper statistical analyses according to Snedecor and Cochran (1980) . The means of treatments were compared using Least Significant Difference (LSD) at 5% probability level according to Waller and Duncan (1969) .
RESULTS AND DISCUSSION

Wheat crop performance: -Effect of planting methods:
Data concerning wheat crop performance reveal that all the studied parameters were significantly affected by the adopted planting methods, and RBB planting was superior than both FR and FB ones, in 1 st and 2 nd seasons, Mollah et al. (2009) who found in 2-season experiment that wheat yield was increased with bed planting using 70 cm wide beds with two and three plant rows bed -1 over conventional method, and ranged 19 -21% and 17 -20%, respectively. In addition, Ahmad et al. (2010) found that wheat grain yield was 13.4% higher in bed and furrow method than that in flat border method. Mahmood et al. (2013) with three planting method viz. triple-row bed planting, double-row bed planting with bed planter and control (single row sowing on flat with Rabi drill), and found that grain yield was 3953, 3728 and 3364 kgha -1 , and 1000-grain weight amounted to 40.3, 37.7 and 35.3 g, respectively. Noorka and Tabasum (2013) reported that, except 1000-grain weight, tillers No. plant -1 , plant height, grains and biological yields were significantly increased with raised bed planting method, comparable with conventional flat planting. Furthermore, Majeed et al. (2015) stated that the three years of pooled data indicated that increasing N application to 120 kg ha −1 in bed planting increased wheat yield up to 5.12 t ha −1 , statistically higher than the yield (4.45 t ha −1 ) in flat planting at the same N rate. (2003) reported that controlling weeds by herbicidal treatments increased wheat grain yield by about 40.3 and 13.6%, compared to un-weeded and hand-weeding treatments, respectively. In addition, Shaban et al. (2009) reported that wheat grain yield losses due to weed interference accounted for 27.5%.
Water Consumptive Use (Cu): -Effect of planting methods:
Data in Table 4 indicate that the lower Cu values were detected with RBB planting method, and amounted to 14.69 and 18.83% in 1 st season and to 14.72 and 17.60% in 2 nd season, respectively, lesser than those with FR and FB planting methods. In this sense, Mollah et al. (2009) reported that bed planting with 70, 80 or 90 cm width savings of irrigation water were 41-46%, 42-48% and 44-48 %, respectively over conventional method. Aggarwal and Goswami (2003) found that average of 3-year data showed that total water use by the crop was reduced nearly by 5 cm, under treatment with 3 rows of wheat per bed compared to conventional planting. In addition, Hassan et al. (2005) reported that there was 36 % saving of water for wheat in raised bed technology as compare to the flat basin. 
Effect of irrigation techniques:
Data in Fig, 1 reveal that Cu under 80% ASMD were 11.43 and 6.48% in 1 st season, and 9.32 and 4.35% in 2 nd season, respectively, lower than those with 40 and 60% ASMD. The reduced Cu value under 80% ASMD are mainly attributed to lesser applied water, which resulted in lower crop canopy transpiration and lower soil surface evaporation as well, compared with 40 and 60% ASMD. In this respect, Rizk and Sherif (2014) found that under sprinkler irrigation, water consumptive use of wheat was increased with increasing available soil moisture.
Effect of weed control treatments:
Data in 0.33, 0.67,6 .08 and 9.69% with Brominal w + Topik application in the same order of the abovementioned weeding regimes. It is obvious that weed control is an important practice in wheat production for conserving the already limited water resources. In connection, Shoup and Holman (2012) stated that proper weed control raises available soil water for crop production.
Water Productivity (WP): -Effect of planting methods:
The term water productivity is used exclusively to denote the amount or value of product over volume or value of water depleted or diverted. The value of the product might be expressed in different terms e.g. biomass, grain, money (FAO, 2003) . Data in Hameed and Solangi (1993) reported that wheat planted on beds and furrow irrigation showed higher yield and water use efficiency than flat-planted wheat. Hobbs et al. (2000) stated that bed planting has shown improved water distribution and efficiency. In addition, Aggarwal and Goswami (2003) reported that water-use efficiency was increased by 0.03-ton ha -1 cm -1 under 3 rows of wheat per bed compared to conventional planting. Moreover, Fischer et al. (2005) reported that irrigation water management was more efficient with the use of furrows than with conventional flood irrigation. Hassan et al. (2005) reported that there was 50% increase in water productivity for wheat in raised bed technology as compare to the flat basin. Mahmood and Ahmad (2005) reported that water use efficiency was greater when irrigation was applied at 50% SMD and was reduced at 70% SMD. Rizk and Sherif (2014) found that the highest value of Water Use Efficiency (WUE) when irrigation water was applied at 60% available soil moisture for straw and 40% available soil moisture for grain.
Effect of weed control treatments:
Data in Table 6 show that Brominal w + Topik treatment resulted in the higher WP values e.g. Dalley et al. (2006) stated that weed density is important in depletion of soil moisture and has significant negative effects on the WUE of crops.
Fresh weight of grassy, broad-leaved and total annual weeds
The dominant weed species in the present study were identified and their fresh weight percentages as proportioned to un-weeded ( 
Effect of planting methods:
Data in Table 6 indicate that the adopted planting methods significantly influenced the fresh weight of grasses, broad-leaved weeds and total weeds, and such trend was true in the two survey events and two growing seasons. RBB Hobbs et al. (2000) found that bed planting has shown reduced weed infestation. In addition, Abouziena and Haggag (2016) stated that seedbed planting is among the agronomic practices had a significant impact on weeds. Table 6 reveal that the adopted irrigation techniques significantly influenced the fresh weight of grasses, broad-leaved weeds and total, which tended to reduction as soil moisture stress increased, and such trend was recorded with surveys events in the two seasons of study. 
Effect of irrigation techniques Data in
Effect of weed control treatments:
Data in Table 6 reveal that the assessed weeding regimes significantly influenced the fresh weight of grasses, broad-leaved weeds and total, comparable with the control (un-weeded), and such trend was recorded with surveys events in the two seasons of study. Brominal w + Topik application proved to be superior in reducing fresh weight of grass, broad -leaved and annual total weeds, and such finding was true in 1 st and 2 nd surveys in the two seasons of study. Brominal w + Topik resulted in reductions in fresh weight of grasses reached to 24.11, 28.87, 64.51 Mekky et al. (2007) reported that application of bromoxynil + clodinafop-propargyl and hand-weeding twice decreased the fresh weight of total weeds by 99 and 84%, respectively, comparable with un -weeded control.
Effect of interactions:
It worthy to mention that the tertiary interactions of the adopted treatments insignificantly affected most of the studied parameters, so, such interactions will be not discussed, and bilateral interactions were considered. Effect of planting methods and irrigation techniques interaction on fresh weight of grassy, broad-leaved and total weeds at 60 and 90 DAP:
Data in Table 7 reveal that fresh weight (gm -2 ) of grassy, broad-leaved and total weeds at 60 and 90 DAP, were insignificantly affected by planting methods and irrigation techniques interaction in 2 nd season, however, the lowest values were recorded with RBB and 80% ASMD interaction. In 1 st season, the fresh weight of Grassy Weeds at 90 DAP and Broad-leaved weeds at 60 DAP were significantly influenced due to the abovementioned interaction, the lowest values reached to 130.9 and 21.15 gm -2 , respectively. In addition, Total weeds values were significantly affected, and exhibited lowest figures amounted to 134.6 and 423.1 gm -2 at 60 and 90 DAP, respectively. Effect of planting methods and weed control treatments interaction on fresh weight of grassy, broad-leaved and total weeds at 60 and 90 days after planting: Data in Table 8 reveal that fresh weight (gm -2 ) of grassy, broad-leaved and total weeds at 60 and 90 DAP, were significantly affected by planting methods and weed control treatments interaction, and such findings were true in 1 st and 2 nd seasons. It is obvious that Brominal w + Topik treatment as interacted with RBB resulted in the lowest values of grassy, broad-leaved and total weeds at 60 and 90 DAP in 1 st and 2 nd seasons. Effect of irrigation techniques and weed control treatments interaction on fresh weight of grassy, broadleaved and total weeds at 60 and 90 days after planting: Data in Table 9 reveal that fresh weight (gm -2 ) of grassy, broad-leaved and total weeds at 60 and 90 DAP, were significantly affected by irrigation techniques and weed control treatments interaction, and such findings were true in 1 st and 2 nd seasons. It is obvious that Brominal w + Topik treatment as interacted with 80% ASMD resulted in the lowest values of grassy, broad-leaved and total weeds at 60 and 90 DAP in 1 st and 2 nd seasons. , however, the difference did not reach the significance level. 
